Effect of endogenous and exogenous polyamines on organic cation transport in rabbit renal plasma membrane vesicles.
The effect of several polyamines on the transport of organic cations [N1-[3H]methylnicotinamide (NMN), [3H]NMN and 3H-tetraethylammonium, ([3H]TEA)] in rabbit renal brush border (BBMV) and basolateral membrane vesicles (BLMV) was studied using a rapid filtration assay. Under pH-driven conditions in BBMV, [3H]NMN transport was cis inhibited approximately 30% by the naturally occurring polyamines (cadaverine, putrescine, spermine and spermidine) and nearly 90% by methylglyoxal bis(guanylhydrazone) (MGBG), a synthetic polyamine, mepiperphenidol and cimetidine, classical organic cation transport inhibitors. In the absence of a pH gradient, the capability of these agents to block [3H]NMN transport was diminished. The capability of these compounds to translocate the membrane was assessed by examining the phenomenon of counterflow. TEA, mepiperphenidol and MGBG produced trans stimulation of TEA uptake, whereas putrescine did not. Kinetic studies revealed that both putrescine and MGBG affected the Km value for TEA transport while having a minimal effect on the Vmax value. These results are most consistent with competitive inhibition. The specificity of polyamine inactivation of organic cation transport was assessed by examining what effect they had on the transport of another brush border transporter, D-glucose. These agents did not inhibit D-glucose transport. In addition, the effect of polyamines on the transport of organic cations in BLMV was studied. Only MGBG, cimetidine and mepiperphenidol inhibited organic cation transport. The results indicate that endogenous polyamines cis inhibited the organic cation transporter in BBMV competitively, whereas the exogenous polyamine MGBG cis inhibited competitively and produced trans stimulation. In contrast in BLMV, only MGBG was an effective inhibitor.